The victorin-induced mitochondrial permeability transition precedes cell shrinkage and biochemical markers of cell death, and shrinkage occurs without loss of membrane integrity.
Summary In this study, we determined the timing of events associated with cell death induced by the host-selective toxin, victorin. We show that the victorin-induced collapse in mitochondrial transmembrane potential (Deltapsi(m)), indicative of a mitochondrial permeability transition (MPT), on a per cell basis, did not occur simultaneously in the entire mitochondrial population. The loss of Deltapsi(m) in a predominant population of mitochondria preceded cell shrinkage by 20-35 min. Rubisco cleavage, DNA laddering, and victorin binding to the P protein occurred concomitantly with cell shrinkage. During and following cell shrinkage, tonoplast rupture did not occur, and membranes, including the plasma membrane and tonoplast, retained integrity. Ethylene signaling was implicated upstream of a victorin-induced loss in mitochondrial motility and the collapse in Deltapsi(m). Results suggest that the victorin-induced collapse in Deltapsi(m) is a consequence of an MPT and that the timing of the victorin-induced MPT is poised to influence the cell death response. The retention of plasma membrane and tonoplast integrity during cell shrinkage supports the interpretation that victorin induces an apoptotic-like cell death response.